Abstract-Based on the BP neural network, this paper sets up the model of cost estimation of highway engineering. The BP neural network model is trained by a sample data obtained from some performed typical engineering to come true quick cost-estimating．It is sure that the method is practical and the estimating results are reliable according to lots of examples．It shows the promising perspective of BP Neural Network in cost estimate of construction engineering.
I. INTRODUCTION
The cost estimation of the project is an important content of the feasibility Study. The accuracy of the cost estimation directly affects the project's decision, construction's scale, design scheme, economical effects, and project's proceeding. Estimating the project handily, quickly and exactly has the great significance for the management and control of the project's estimation [1] . The main characteristic of the project's cost estimation is that there are too many factors that can affect the fabrication cost of the project, but little available related material [2] . The fabrication cost is affected by not only the construction's characteristic, but also many uncertain factors. And there is highly nonlinear mapping relationship between the project's fabrication cost and the uncertain engineering characteristics. Therefore, how to reflect this mapping relationship is the key of setting up the estimation model. The relationship between these two ones is linearity in the traditional estimating methods (such as regression analysis), which would reduce the precision and accuracy of the results. If the theory of neural network is introduced in the traditional method (Engineering comparison), it can remedy the shortage by the training process and make the evaluation more dependable and quicker.
II. METHODOLOGY OF NEURAL NETWORK
The neural network is a new method of information processing [3] . It is the complex network system that is formed by many plentiful and simple processing units (neurons) [4] . The neural network is one kind of large-scale parallel connection mechanism with adaptive modeling function, which simulates the structure of human brain [5] . Its establishment is on the basis of modern neuroscience research. In many kinds of neural network models, the back-propagation neural network model (i.e. BP network model) is the most popular network because of its better functions of self-study and self-association. The standard BP network is composed of three kinds of neurons layer. The lowest layer is called the input layer. [6] The middle one is named as the hidden layer (can be multi-layer). And the top one is called the output layer. Every layer of neurons forms fully-connection, and the neurons in each layer have no connection. The learning course of BP algorithm is composed of two processes ， propagation and antipropagation. In the propagation course, the input information is transferred and processed through input layer and hidden layer [7] . The state of every neural unit layer only affects the state of next layer. If the expected information cannot be got in the output layer, the course will turn into the antipropagation and return the error signal along the former connection path. Via altering the value of concatenation weight between each stratum, the error signal is transmitted orderly into the input layer, and then be sent into the propagation course. The repeated application of these two courses makes the error more and much smaller, until it meets the requirements. The specific structure is as shown in figure 1:
figuar1. Schematic representation the basic structure of BP neural network In this figure, the relationship between the input and output of neural unit (except the input layer) is nonlinear mapping, and S (Sigmoid) function is always be adopted to reflect it.
is the Expression of output node function, and the differential coefficient is
Its advantage is that the input data of any form can be transformed into the numbers that are in（0，+1）.
III. APPLICATION OF NEURAL NETWORK IN THE ESTIMATION OF PROJECT'S INVESTMENT
The basic principle of the estimation and analysis of project's investment is that its establishment should be on the base of the similarity of projects. For planned construction projects waiting for estimation, firstly, we start with the analysis of the construction's type and the project's feature, and find some projects that are the similar ones like the planned construction projects in many other projects that have been completed. Then the fabrication cost materials of these similar projects can be used as the original data to make the illation. At last, get the investment estimation and any other related data of the planned construction projects. When we use neural network to estimate the investment of project ,we should analyze and settle the existing estimation materials, analysis materials and features of the former typical projects in the light of the definite formats, and make them as the training samples in order to input them into neural network to be trained, then finish the mapping from input layer (features of project) to output layer (estimation material). This mapping is set up on the base of the simple nonlinear functions and expresses t complex phenomenon of project's investment estimation. The neural network model automatically extracts the information and stores it as network weight in the inside of neural network. In this way, engineers and technicians can get the estimation of the project's investment by inputting the features of the planned construction projects and some related price materials into neural network. This paper makes the estimation of highway project's investment as the example and sets up an estimation model of BP neural network by collecting the data of highway projects in some area that have been completed between 2000 and 2002 the data of sixteen typical projects were selected as training samples, thereinto the data of fifteenth and sixteenth are applied for checking.The estimation model that is based on neural network is expressed in figure two. The model can be divided into three sections: input-preprocessing module, neural network module, and output-processing module. Neural network module is the nuclear module figureI. cost estimation model based on neural network The task of input-preprocessing module is to preprocess the input data by changing qualitative stuff into quantitative ones so as to make the calculation of neural network convenient the output-processing module can change the output of neural network into the data of estimation that we need.
A.
quantitative description of engineering characteristics Engineering characteristics is the important factor that can express the project's characteristic and can reflect the main constitution of the project's cost. The selection of the project's feature should refer to the statistics of historical projects' materials and expert's experience. Firstly, analyze the effect the typical highway project cost and the change of construction's parameter make to the estimation of the project's investment. we confirm nine main factors including landform, highway grade, cross-section type (cutting, Embankment, half-digging and half-filling), height, width, foundation treatment type, 
I
; the output unit is the estimation fabrication cost of highway project and expressed by 0. The number of hidden layer units is nineteen according to kolmogorov theorem (2*9+1=19). Therefore, there are one hundred and ninety connections totally (9*19+1*19=190).
The initial weight are chosen randomly from random number between （-1，1） .The fixed network weight is the initial weight that has best training result. The selection of the initial weight has important impaction the training result, because even the tiny change of the initial weight can lead dramatic changes of error.
According to the complexity degree for the mapping of inputting-outputting, fourteen training samples and twelve testing samples have been collect. Quantitative data and budget material of the sixteen typical samples are Listed in table 2 
